
 

 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 INTRODUCTION 

 

Malaysia is a country vastly surrounded by South China Sea and The Straits of 

Melaka. With water body all along the shore, Malaysia has the potential of generating 

electrical power by means of wind turbine as renewable energy.  Wave power and 

offshore wind power generated by wind turbine has been recognized by the international 

community as a renewable energy source. Wind speed analysis has been conducted by 

Malaysia Meteorological Service (MMS) since 1985. The offshore wind energy 

resources for this region have the highest potential in Peninsular Malaysia with annual 

vector resultant wind speed of 4 meter per second. (Chiang, Zainal, Aswatha and 

Seetharamu, 2003) 

 

Wind power is generated by moving air. As the sun heats the land, the air above 

warms and rises. Cold air then replaces the rising air. This cycle continues and creates 

the wind. Over the sea, the heat by the sun is slowly cooled by the cold water. 

Nowadays, lots of resources can be further utilized in lieu with the relevant 

technologies. One of the alternatives is wind turbine. Large wind turbine technology in 

Netherland and other country have been used for decade to generate energy. 

Nevertheless, small wind turbines have big potential to be explored its capability to 

generate power for household application such as water pump and to generate smaller 

scale of power supply. (Shafarin, 2008) 
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1.2 PROBLEM STATEMENT 

 

Wind energy is an alternative source of energy nowadays. By using wind power, 

it can produce electricity to deliver it to the industrial and residential area. This source 

of electricity is more efficient and low cost in long period. 

 

When using wind energy, it can reduce the pollution in the country. The source 

of wind energy is from nature. By using wind energy as a part of power source for a 

country, it can became a solution on how to reduce pollution that become worst day by 

day.  

 

Small wind turbine has a very large potential to be build in Malaysia. What is 

needed in common use of wind turbine are that meet a specification that is flexible 

enough for general application and be possible to mount almost everywhere and plug-in 

to the grid. Wind turbines on the market are often larger, mounted on the high towers 

and need larger area for safety and efficiency. The only way is therefore to specify 

flexible wind turbines which need a small space, cheap, low risk to install and high 

efficiency.  

 

1.3 OBJECTIVES OF PROJECT 

 

 The main objective of this project is to simulate the designed wind turbine using 

Computational Fluid Dynamics (CFD) analysis. Another objective in this project is to 

compare the power produce from Computational Fluid Dynamics (CFD) analysis and 

calculation using Blade Element Momentum (BEM) theory. In this project, the 

comparison is focus on one design of wind turbine and the calculation using BEM 

conclude the three different design of wind turbine. The simulation and calculation are 

based on the same wind speed applied on the wind turbine.  
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1.4 SCOPES OF PROJECT 

 

 The scopes of this project are: 

 

i. Estimate the dimension of wind turbine 

ii. Design a miniature wind turbine using Computer Aided Design (CAD)  

iii. Analyze the performance of wind turbine using Computational Fluid Dynamics 

(CFD)  

 


